Various processes have been proposed previously to study a 0 0 (980)-f 0 (980) mixing through
I. INTRODUCTION
More than thirty years after their discovery, today the nature of light scalar mesons f 0 (980) and a 0 0 (980) is still in controversy. They have been described as quark-antiquark, four quarks, KKmolecule, quark-antiquark-gluon hybrid, and so on. Now the study of their nature has become a central problem in the light hadron spectroscopy.
In the late 1970s, the mixing between the a 0 0 (980) and f 0 (980) resonances was first suggested theoretically in Ref. [1] . Its mixing intensity is expected to shed important light on the nature of these two resonances, and has hence been studied extensively on its different aspects and possible manifestations in various reactions [2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16] .
But unfortunately no firm experimental determination on this quantity is available yet. Obviously, more solid and precise measurements on this quantity are needed, such as by polarized target experiment on the reaction π − p → ηπ 0 n [4] , J/ψ decays [6, 15] , and dd → αηπ In all these previous proposals, the f 0 (980) is produced first, then transits to the a ) transitions, respectively. We find there are some differences between them. We find that ξ af has more dependence on the parameters of f 0 (980), especially the g f KK /g f ππ , while the ξ f a has more dependence on the parameters of a In the next section, we give a brief review of the theory for the a 0 0 (980)-f 0 (980) mixing term. Then in the Sect.III we define two mixing intensities and tell the differences of mixing intensity. In Sect.IV we estimate the rate for the reaction of χ c1 → π 0 ππ. Finally we give a summary in Sect.V.
The basic theory for the a 0 0 (980)-f 0 (980) mixing was already pointed out by Achasov and collaborators [1] . For the nearly degenerate a 
where D a and D f are the denominators for the usual propagators of a 0 0 (980) and f 0 (980), respectively :
The D af is the mixing term. From [1, 4] , the mixing due to KK loops gives
Since the mixing is mainly coming from the KK loops, we have D af ≈ D af,KK , and this is the amplitude of a 0 0 (980)-f 0 (980) mixing . ¿From Eq.(6), the D af becomes large only when the √ s is between the 2M K + and 2M K 0 , so it is a narrow peak with the width of about 8MeV .
III. TWO TYPES OF REACTION AND MIXING INTENSITY
A. Two types of reaction of a 0 0 (980)-f 0 (980) mixing
There are two types of reaction which can be used to study a 0 0 (980)-f 0 (980) mixing : 
where s is the invariant mass squared of two mesons in final state. With Eqs.(1-6), one can get the ξ f a (s) as:
Similarly, for the reaction X → Y a 
We can redefine that:
The D af becomes large when the √ s is between the 2M K + and 2M K 0 . In this mass range, 
B. Predictions of ξ af and ξ f a from various models and experiment information ¿From equations given above, one can see that the mixing intensity |ξ| depends on [14, 17, 18, 20] as listed in Table I Table I and the dependence of a 0 0 (980)-f 0 (980) mixing intensities ξ af and ξ f a vs two-meson invariant mass in Fig.(3) . There is obviously some difference between these two mixing intensities.
C. Discussion on the difference of two mixing intensities ξ af and ξ f a
We know from Eqs. (17, 18) 
Then from these mixing intensities we only get the R a R f no matter which type of reactions one makes the measurement.
However, are these quantities really much smaller than 1 ? For √ s between the 2M K + and 2M K 0 , √ s ≈ m i , we have
Here Γ i ππ(η) is about 100 MeV from many experiments, m i ≃ 980 MeV, then one gets
= −0.30, which are not so small. 
.044, since from Table I the smallest R a and R f are 0.5 and 5.7 respectively among various experimental determinations, the R i × |B
are also larger than 0.1 and are not small enough to be neglected.
Then from Eqs. (17, 18) , one can see that besides the common numerator, the ξ af has additional dependence on the parameters of f 0 (980) while the ξ f a has additional dependence on the parameters of a 0 0 (980). ¿From above analysis, we understand why ξ af is different from ξ f a as shown in Table I and Fig.3 . Both mixing intensities depend on six parameters:
980)π 0 π 0 , which are all important for understanding the nature of the a 0 0 (980) and f 0 (980) mesons, but are not well determined yet. Therefore to measure ξ af in addition to ξ f a will be very useful for pinning down these parameters.
To further demonstrate the importance of measuring the ξ af in addition to the ξ f a , a typical example is given as the following. For two sets of parameters given in Table. II, we can see that the set No.1 is close to the SND values in Table. The invariant amplitude for this reaction is
The coupling constant g χ c1 a 0 0 (980)π 0 can be determined by the reaction χ c1 → a
According to Ref. [29] , M χ c1 = 3510.66 MeV, Γ χ c1 = 0.89 MeV, and Fig.6 .
The branching ratio of reaction ψ 2s → γχ c1 is 0.088 [29] . At the upgraded Beijing electron positron collider with BESIII detector, about 3.2 × 10 9 ψ 2s events and hence about 2.8 × 10 
